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Etela¨-Karjala Central Hospital, Lappeenranta, FinlandObjective. The aim of the present study was to assess the effect of an adjuvant av-fistula on prosthetic bypass grafting and
whether intraoperative flow measurements could predict patency and adverse events of cuffed femorocrural PTFE bypass
with or without an av-fistula.
Methods. A total of 50 patients in need of vascular reconstruction for critical limb ischaemia (CLI) but with no suitable
venous conduit were included.
Results. The flow values in patients with av-fistula were significantly higher (pZ0.009) than in the group without the
fistula but the higher flow values did not result in improved patency. The maximum flow velocity (Vmax) in the av-fistula
group was significantly higher in the immediate postoperative period (pZ0.04), but there was no difference in patency.
When a flow value of 50 ml/min was used as a cut-off point, patients with a higher flow had significantly better immediate
patency (pZ0.025).
Conclusion. The adjuvant av-fistula neither caused any adverse effects nor had any effect on patency.Keywords: Adjuvant av-fistula; Flow mearsurement; Femorodistal bypass; Outcome.Adjuvant av-fistula has been postulated to increase
infrainguinal PTFE graft flow above the thrombotic
threshold velocity and thus improve patency. The aim
of the present study was to assess the flow and
pressure response to cuffed femorocrural PTFE bypass
grafting with or without an av-fistula. The focus was
on flow levels and whether these could be used to
predict graft patency and the possible adverse effects
caused by the av-fistula.Methods
The present study represents the results from a Finnish
subgroup of 50 patients participating in the prospec-
tive randomised ScanPAC study.1 All patients had a
critically ischaemic leg and no suitable veins foring author. Dr Katariina Laurila, Department of
gery, Helsinki University Central Hospital, P.O. Box
9 HUS, Helsinki, Finland.
: katariina.laurila@hus.fi
0425+ 04 $35.00/0 q 2004 Elsevier Ltd. All rights reserfemocrural bypass. The arterial run-off score was
evaluated from DSA images by the standards pro-
posed by the Ad Hoc Committee.2
An interposition vein cuff was reconstructed
between the PTFE prosthesis and a crural recipient
artery. Twenty-six patients had an av-fistula (avf
group) and 24 did not (control group). The av-fistula
was proximal to the anastomosis in six cases and of the
common ostium type in 20 cases. The vein distal or
proximal to the fistula was not manipulated.
The haemodynamic effect of the fistula was eval-
uated by intraoperative flow measurements with a
transit time flowmeter (CardioMed CM4006, Medistim
A/S, Oslo Norway) when the distal anastomosis was
completed and flow stabilised. The probe was placed
around the venous cuff to measure the total flow and
flow with temporarily closed fistula. The maximal
flow capacity after intragraft papaverin hydrochloride
(40 mg) injection was recorded with closed fistula.
Systemic blood pressure and pressure at the inflow
artery were registered to find out a possible gradient
indicating proximal stenosis.Eur J Vasc Endovasc Surg 29, 425–428 (2005)
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and contralateral leg at each visit to find out possible
oedema caused by the av-fistula. Flow velocity and
direction in the graft and outflow vessel were
registered at each control visit by duplex
ultrasonography.
Mann–Whitney U test was used in the analysis of
parametric data not normally distributed and chi-
square test in analysis of categorical data. Correlation
analysis was done using bivariate correlation and
Spearman’s correlation coefficient (SPSS for Windows
version 11.0, SPSS, Chicago, III).Results
An average ABI increase of 0.61 was recorded in avf
group and 0.54 in the control group immediately after
operation (NS). Toe pressures were increased by an
average of 47 and 50 mmHg in both groups, respect-
ively. The ABI increase was similar in the groups of
grafts that stayed patent and those with subsequent
early failure (pZ0.22).Intraoperative flow
There was a wide variation in intraoperative graft flow
values, median being 110 ml/min and range 11–
600 ml/min. No significant proximal gradient
between systemic and inflow artery blood pressure
was recorded (mean 7.9 mmHg). The median flow
value in the immediate success group (!30 days) was
115 ml/min (range 20–600) compared to 65 ml/min
(range 11–250) in the group of failed grafts (nZ8, pZ
0.1).
The flow values in patients with av-fistula were
significantly higher (181.5 vs 80 ml/min) than in the
control group (pZ0.009). However, when flow was
registered separately with the fistula closed, this
difference disappeared (93 vs 80 ml/min, pZ0.59)
(Fig. 1).
There was no difference between the groups in
maximal flow capacity after papaverine injection (125
vs 131 ml/min). There was a greater response to
papaverine in the group of the immediately patent
grafts (131 vs 65 ml/min, pZ0.08) (Fig. 2). When the
flow values were compared to the preoperative run-off
score, no correlation was found (rZ0.17, pZ0.25).
Within the avf group the flow values of the patent and
failed grafts did not differ (189 vs 115 ml/min, pZ
0.23). Furthermore, whether most of the flow was
directed to the fistula or to the outflow vessel had no
effect on patency.When a flow value of 50 ml/min wasEur J Vasc Endovasc Surg Vol 29, April 2005used as a cut-off point, patients with a higher flow had
significantly better immediate patency (pZ0.025).Duplex surveillance
There was a significant difference in maximum graft
flow velocity (Vmax) between the avf and control
groups at one month (104 vs 65 cm/s, pZ0.04), which
later disappeared.
The Vmax values in the grafts that subsequently
occluded (70 cm/s) did not differ from the grafts that
remained open (80 cm/s), (pZ0.30).Adverse effects
No statistical difference was found in the leg circum-
ference measurements.
One patient with an av-fistula had static excema
and swelling in the operated leg: the diameter of the
operated leg was 7 cm wider than the non-operated
leg. At a re-operation flow in the fistula was found to
exceed 700 ml/min. After closure of the fistula, the
symptoms resolved and the leg circumference
returned to preoperative level.
Two patients in both groups presented with post-
operative heart insufficiency, which resolved in the
immediate postoperative period in all cases.Discussion
In our haemodynamic measurements higher flow
values were achieved intraoperatively by an adjuvant
av-fistula. With the fistula closed, the flow directed to
the actual run-off bed was the same in both groups.
The papaverine response was greater in the group of
the immediately patent grafts suggesting a better
outflow status of these legs and thus possibly better
outcome. There was, however, only a tendency
towards higher flow values and better papaverine
response in the group of the patent grafts. In
accordance with Alba¨ck’s report,3 we tested different
flow levels and found that a resting flow higher than
50 ml/min resulted in statistically better graft patency.
Nevertheless, this was the only intraoperative flow
measurement, which predicted patency of a femor-
ocrural PTFE bypass in our study. According to
previous results4 we found increased flow values
both in intraoperative and postoperative measure-
ments, which did not result in improved patency in a
PTFE graft. These findings seem to counterdict the
hypothesis of a thrombotic threshold velocity5 and
Fig. 1. Boxplots for intraoperative graft flow measured as total outflow and as run-off flow measured with the av-fistula
closed in the avf- and control groups. There was a statistically significant difference in total flow between the groups (pZ
0.009) but no difference in the flow to run off artery (pZ0.59).
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shear stresses counteracting the benefits of the fistula.
Adverse effects caused by a fistula such as oedema,
steal and cardiac overload are feared. We have one
previous experience of a patient with cardiac failure
due to a too large fistula6 and the patient from this
series who had venous hypertension. Dardik found it
necessary to band the fistula in only two cases out of
his large experience of 290 av-fistulas.7
Any successful bypass causes a degree of oedema.
There was no difference between the groups in cruralFig. 2. Boxplots for intraoperative rest flow (pZ0.1) andmaxima
grafts.oedema. No significant proximal gradient was
measured, which might have caused steal in the
group of the distal av-fistula. Furthermore, the ABI
increased in both groups indicating improved distal
circulation. These findings support the thesis that
negative effects caused by an av-fistula are rare.
With the caveat that small patient samplemay cause
bias, in our study we found that in intraoperative flow
measurements a graft flow below 50 ml/min pre-
dicted the fate of the graft. There was only a tendency
towards lower intraoperative flow and worsel flow capacity (pZ0.08) in the groups of patent and occluded
Eur J Vasc Endovasc Surg Vol 29, April 2005
K. Laurila et al.428papaverine response in the group of the failed grafts.
Av-fistula increased the flow both in the intraoperative
measurements and in the immediate postoperative
surveillance but this increase in flow did not result in
clinical benefit.Acknowledgements
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